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Regi stration Division (75050

The Health Effects Division-Hazard Identification Committee
met on Cctober 30 and Decenber 11, 1997 to eval uate the existing
and/or recently submtted toxicology data in support of acephate
re-registration, identify toxicological endpoints and dose |evels
of concern appropriate for use in risk assessnents for different
exposure routes and duration, and assess/reassess the reference
dose for this chem cal

Mat erial available for review consisted of data eval uation
records (DERs) for a chronic toxicity/carcinogenicity study in
rats (83-5), one-year feeding study in dogs (83-1b), a
carcinogenicity study in mce (83-2b), a reproductive toxicity
study in rats (83-4), developnental toxicity studies in rats and
rabbits (83-3a and -3b), an acute dermal toxicity study in rats
(81-2), a subchronic inhalation toxicity study in rats (82-4), a
subchronic feeding study in rats, a cholinesterase inhibition



study (37-73 days) in human, a dernal absorption study in rats
(85-2), acute and a subchronic neurotoxicity studies in rats (81-
8 and 82-7) and a battery of nutagenicity studies (84-2).

Hazard ldentification Conmttee nenbers present were Kar
Baet cke (Seni or Science Advisor, HED), WIIiam Burnam (Chi ef,
SAB, HED), George Chali (Executive Secretary), Karen Hanernik,
Nancy McCarroll, Susan Makris, M chael Metzger (Co-Chair), Ml ba
Morrow (Alt. Chair), Kathleen Raffaele, John Redden, Jess
Rowl and, and C ark Swentzel (Chief TB I, Chairman).

In attendance al so were Stephen Dapson, Sanjivani D wan,
WIlliam Sette and Fel ecia Fort, HED, as observers.

Hazard I dentification Conmttee nenber(s) in absentia: David
Ander son.

Scientific reviewer(s) (Commttee or non-conmttee
menber (s) responsi ble for data presentation; signature(s)
i ndi cate technical accuracy of panel report and concurrence with
the hazard identification assessnent review unl ess otherw se
st at ed.

Krystyna Locke




HAZARD | DENTI FI CATI ON

Based on conprehensive eval uation of the toxicology data
avai | abl e on acephate, toxicology endpoints and dose | evels of
concern have been identified for use in risk assessnents
corresponding to the categories indicated bel ow

1) DI ETARY HAZARD resulting fromingestion of residues of
this particular pesticide when used on agricultural food
comodities for pest control or as a food additive and may
i ncl ude acute and/or chroni c exposure,

1) OCCUPATI ONAL/ RESI DENTI AL HAZARD resulting from
dermal and/or inhal ation exposure to the chem cal and may incl ude
short-, internediate- and/or |ong-term exposure.

| ssues related to the Food Quality Protection Act (FQPA),
P.L. 104-170, which was pronulgated in 1996 as an anmendnent to
t he Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA
and the Federal Food, Drug and Cosnetic Act (FFDCA), are al so
addr essed.

Where no appropriate data have been identified for a
particul ar duration or exposure scenario, or if a risk assessnent
is not warranted, this is noted. Levels of uncertainties
associated with intraspecies variability, interspecies
extrapol ation, route to route conversion, or variable duration
extrapol ati on are al so addressed.

Based on the use pattern/exposure profile, the Commttee

determ ned that the risk assessnents indicated bel ow are required
for acephate or as otherw se stated.

|. Dietary Exposure

A Acute Dietary Exposure:

Critical Study: Range-finding acute study of Orthane technical in
rats, (Guideline 81-8), MRID No. 44203302, HED Doc. No. 000000.

In this study, acephate (99.0% purity) was adm nistered to
both sexes of Sprague-Dawl ey rats as a single gavage at dose
| evels of 5, 25, 125 or 500 ny/kg and then to groups of fenales
only at dose levels of 0.5, 2.5, or 5 ny/Kkg.

Chol i nesterase activity determned at term nation of the
study (2.5 hours after dosing), were inhibited in a dose-rel ated
manner, in males and fermales, as follows: 1) in plasna, at dose



levels of 2.5 nmg/kg (F) and 5.0 ng/kg (M, and above; 2) in RBC
at dose levels of 5.0 ng/kg and above; and 3) in brain, at dose
| evel of 2.5 ng/kg and above.

Endpoi nt and Dose Level Selected for Ri sk Assessnent: Plasma and
brain cholinesterase inhibition in female rats with a NOEL of 0.5
mg/ kg/ day and an LCEL of 2.5 ng/kg.

Uncertainty Factor (UF): An uncertainty factor of 100 was
recommended to account for both interspecies extrapolation and
intraspecies variability.

Comrents and Rational: In this range-finding study cholinesterase
i nhibition was observed after a single oral dose. Therefore, the
selection of this study for the purpose of acute dietary risk
assessnment is justified.

B. Chronic Dietary Exposure-Reference Dose (RfD)

Ref erence Dose (RfD): 0.0012 ng/ kg/ day

Critical Study: 90-Day Feeding Study with Acephate: Speci al
Chol i nesterase study, (Non-Cuideline Study), MRI D No. 40504819,
HED Doc. No. 006680.

In this study, Sprague-Dawl ey rats received Acephate
Technical (purity: 98.2% in the diet for 13 weeks at the nom nal
doses of 0, 2, 5, 10 and 150 ppm The actual intake of the test
material was 0, 0.12, 0.21, 0.58 and 8.90 ny/ kg/ day,
respectively, for males and 0, 0.15, 0.36, 0.76 and 11.48
nmg/ kg/ day, respectively, for fenales.

Brain cholinesterase was slightly inhibited in male and
female rats at 2 ppm (0.12 ng/kg/day in males and 0. 15 ng/ kg/ day
in femal es), the | owest dose |evel tested. However, the response
was not dose-dependent. Therefore, the Conmttee considered the
2 ppmto be a NCEL for brain cholinesterase. The NOCEL/LCEL for
erythrocyte cholinesterase inhibition were 10 ppm (0. 58 ny/ kg/ day
in males and 0.76 ng/ kg/day in femal es) and 150 ppm (8. 90
mg/ kg/ day in males and 11.48 ng/kg/day in fenmal es), respectively.
The NCEL/LOEL for plasma cholinesterase inhibition were 10 ppm
and 150 ppm respectively, for both nmales and fenal es.

Endpoi nt and Dose Level Selected for R sk Assessnent: A NOEL for
brain cholinesterase inhibition is 2 ppm (0.12 ng/kg/day in mal es
and 0. 15 ng/kg/day in fenal es).

Uncertainty Factor (UF): An uncertainty factor of 100 was
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recommended to account for both interspecies extrapolation and
intraspecies variability.

Comments and Rational (if any): Mnimal brain cholinesterase

i nhibition was observed in both sexes at 2 ppm (0.12 ng/kg/day in
mal es and 0. 15 ng/kg/day in females), the | owest dose |evel
tested. The Commttee considered the options of defining an
exact NCEL through a regression analysis or applying an

addi tional UF of 3. I nstead, the Conm ttee decided to consider
the 2 ppma NCEL for brain cholinesterase inhibition since the
inhibition at this |level was not nuch higher at the next higher
dose level of 0.21 ng/kg/day, i.e was not dose dependent. O her
factors considered by the Commttee in deciding on 2 ppmas the
NOEL for brain cholinesterase inhibition are provided bel ow

Data interpretation was conplicated by the fact that two
different instruments were used to neasure cholinesterase
activities. Brain cholinesterase activities were neasured at 4
weeks with a Varian DM5S 100 spectrophotoneter and determ nations
at 9 and 13 weeks were nmade using a COBAS/ FARA centri fugal
anal yzer. Since the use of two instrunents could possibly affect
any conparison of data that could be nmade between weeks or over
time, the discussion here will be [imted to intraweek data
conpari son

The | evel s of brain cholinesterase specific activity at 2
ppm were not always statistically significantly decreased
relative to the appropriate concurrent controls or, if they were,
general ly di splayed a shall ow dose response relationship with
decreases at the next higher dose level. In addition, the overlap
of the relatively low levels of inhibition of brain
chol i nesterase specific activity at 2 ppm (about 1-7%for mal es
and 2-9% for fermales) and the | ow coefficients of variation (<
109 cal cul ated for each group nmean and standard deviation in the
assay suggested that the cholinesterase activity values at 2 ppm
wer e approaching or were in the range of normal biol ogical
variation and the limts of sensitivity of the assay in the
perform ng | ab.

The levels of inhibition of brain cholinesterase specific
activity at 5 ppmwere consistently greater (albeit only
slightly) than those at 2 ppm and were consistently statistically
significantly different fromcontrols at all neasurenent tine
points for both sexes. Therefore, 5 ppmwas considered to be a
LOEL in the study.

II. Qccupational / Resi dential Exposure

A Der mal Exposure:




A dermal absorption factor is not required since a dernal
NOEL from a 21-day dermal toxicity study was selected for short-,
internedi ate-, and |long-term dermal exposure risk assessnents.

1. Short Term Dermal Exposure (1-7 days):

Critical Study: 21-Day Dermal Toxicity Study in rats (82-2), MR D
No. 000000. Sponsor: Val ent USA Corporation, Study No VP 11879,
Hunti ngdon Research Study No. 97-2547

The Registrant sent a “Draft” copy of the report of a 21-day
dermal toxicity study in rats with Technical Acephate. This
study has NOT BEEN submtted to the Agency. However, adequate
“information”, that could be used for Toxicol ogy Endpoi nt
Sel ection, was provided in the “draft”. Presented belowis the
summary of the study (provided by Jess Rowl and, Senior Branch
Scientist, SAB, HED).

G oups of Sprague-Dawl ey rats (10/sex/dose) received 15
repeated dermal applications of Acephate (Technical) at 0, 12, 60
or 300 ng/ kg/day, 5 days/week over a three week period. Plasm
erythrocyte and brain cholinesterase activity was neasured at
termnation. Treatnent had no effect on survival, body weight,
body wei ght gain, food consunption, hematol ogy or clinical
chem stry paraneters. In fenmales, brain cholinesterase activity
was significantly (p <0.01) decreased at 60 ng/kg/day (17.137
U g; 699 and at 300 ny/kg/day (15.787 U g; 149 when conpared
to controls (18.317 11U g). In nmales brain cholinesterase
activity was decreased only at 300 nyg/kg/day (16.628 11U g, 9%
when conpared to controls (18.270 11U g). Erythrocyte
chol i nesterase activity was non-significantly decreased at 300
mg/ kg/day in males (1.185 U g, 999 and females (1.137 11U g., 13%
when conpared to control males (1.308 1UWg) and femal es 1.303
| U g). For cholinesterase inhibition, the NOEL was 12 ng/ kg/ day
and the LCEL was 60 ny/kg/day based on inhibition of brain
chol i nesterase activity.

Endpoi nt and Dose Level Selected for Ri sk Assessnent: NOEL of 12
nmg/ kg/ day, based on brain cholinesterase inhibition observed at
t he next higher dose |evel of 60 ny/kg/day.

Uncertainty Factor (UF): An uncertainty factor of 100 was
recommended to account for both interspecies extrapolation and
intraspecies variability.

Comments and Rational (if any): Although there was an acute
dermal toxicity study which may appear to be nore appropriate for
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use for short-termdermal risk assessnment, the study was not used
since the dosing reginmen in this study does not cover the
exposure period of 1-7 days, and repeated exposure was not

eval uated in this study.

2. | nt er nedi at e- Term Der nal  Exposur e:

Critical Study: 21-Day Dermal Toxicity Study with Technica
Acephate in rats (82-2), MRI D No. 000000. Sponsor Valent USA
Corporation, Study No VP 11879, Huntingdon Research Study No. 97-
2547.

For the executive summary of the study and/or nore
information, see Section Il, A1, above.

Endpoi nt and Dose Level Selected for Ri sk Assessnent: NOEL of 12
ng/ kg/ day, based on brain cholinesterase inhibition observed at
t he next higher dose |evel of 60 ny/kg/day.

Uncertainty Factor (UF): An uncertainty factor of 100 was
recommended to account for both interspecies extrapolation and
intraspecies variability.

Comments and Rational (if any): The selection of this 21-day
dermal toxicity study was consi dered appropriate with respect to
the route and duration of exposure.

3. Long- Term Der nal Exposure:

Critical Study: 21-Day Dermal Toxicity Study with Technica
Acephate in rats (82-2), MRI D No. 000000. Sponsor Valent USA
Cor poration, Study No VP 11879, Huntingdon Research Study No. 97-
2547.

For the executive summary of the study and/or nore
informati on, see Section Il, A1, above.

Endpoi nt and Dose Level Selected for Ri sk Assessnent: NOEL of 12
nmg/ kg/ day, based on brain cholinesterase inhibition observed at
t he next higher dose |evel of 60 ny/kg/day.

Comments and Rational: This subchronic study was used for risk
assessnent for long-termduration since cholinesterase inhibition
was not progressive with tine.

Uncertainty Factor (UF): An uncertainty factor of 100 was
recommended to account for both interspecies extrapolation and
intraspecies variability.



B. | nhal ati on Exposur e:

Critical Study: 4-Wek Inhalation Toxicity Study in Rats with
Acephate Technical (82-4), MRID No. 40645903.

Acephate (purity >999% was adm ni stered by inhal ati on (whole
body exposure) at 0 (house air only), 0.187, and 0.507 ny/cubic
meter (MMAD 2.84-3.59, and 2.43-3.14; GSD 1.60-1.80 and 1.61-
1.83, respectively) to Fischer 344 [CDF(F-344)/CrIBR] rats
(10/ sex/ group). The main exposure period consisted of 21 six-
hour exposures over a 30-day period (10 ani nal s/sex/group). Al
animals were rinsed in tepid tap water after exposure, to reduce
topi cal exposure to Acephate. Five animals/sex fromcontrol and
| ow dose groups received 12 exposures over a 16-day period, at
which time they were sacrificed for determ nation of plasm
erythrocyte, and brain cholinesterase. In addition, 10
ani mal s/ sex fromcontrol and high dose groups were retained for 4
addi ti onal weeks after cessation of exposure (recovery group).

There was a slight, dose-related, increase in urine staining
of the fur in treated femal es when conpared to controls (maxi num
i ncidence was 2 animals in each of groups 2 and 3 during week 4).
In addition, two females in Goup 3 denonstrated dyspnea during
study week 2. The toxicological significance of these findings
i's questionable. There were no treatnent-related changes in body
wei ght, food consunption, clinical chem stry or hematol ogy
paraneters, plasma, erythrocyte or brain cholinesterase activity,
or hi stopathol ogy findings.

Based on the results of this study (lack of treatnent-
related effects), the system c LCEL was considered to be >0.507
nmg/ cubi c nmeter; the systemi c NCEL was established at 0.507
ng/ cubic neter. The LOEL for cholinesterase inhibition (plasma
erythrocyte, and brain) was established at >0.507 ng/cubic neter,
with a NOEL of 0.507 ng/cubic neter.

Endpoi nt and Dose Level Selected for Ri sk Assessnent: The NCEL is
>0. 507 nmg/ cubic neter (0.0005 ng/lL).

Uncertainty Factor (UF): An uncertainty factor of 100 was
recommended to account for both interspecies extrapolation and
intraspecies variability.

Comrents and Rational (if any): This subchronic study was used
for risk assessnent for different exposure duration provided that
a margin of exposure is calculated for short- internmedi ate- and

| ong-term exposure.



C. Agar egat e Ri sk:

Because of simlarity of the endpoints, the Conmttee
recomended that separate Margin of Exposure (MOEs) be cal cul ated
for dermal and inhal ati on exposure. The Aggregate risk can
t herefore be expressed using the foll ow ng equation:

Aggregate Ri sk = inverse of 1/ MOE 4o t1/ MOE | halation
+ 1/ NEE dietary

I11. EQPA Considerations:

Under the Food Quality Protection Act (FQPA), P.L. 104-170,
whi ch was pronul gated in 1996 as an anmendnent to the Federa
| nsecticide, Fungicide, and Rodenticide Act (FIFRA) and the
Federal Food, Drug and Cosnetic Act (FFDCA), the Agency was
directed to "ensure that there is a reasonable certainty that no
harmwi |l result to infants and children” from aggregate exposure
to a pesticide chemcal residue. The |law further states that in
the case of threshold effects, for purposes of providing this
reasonabl e certainty of no harm "an additional tenfold margin of
safety for the pesticide chem cal residue and ot her sources of
exposure shall be applied for infants and children to take into
account potential pre- and post-natal toxicity and conpl et eness
of the data with respect to exposure and toxicity to infants and
children. Notw thstanding such requirenent for an additional
mar gi n of safety, the Adm nistrator may use a different margin of
safety for the pesticide residue only if, on the basis of
reliable data, such margin will be safe for infants and
children.”

Pursuant to the | anguage and intent of the FQPA directive
regarding infants and children, the applicable toxicity database
for acephate was eval uated by the Hazard Identification
Commttee, the Cormittee concluded the follow ng:

Adequacy of data: The toxicology data base included an
accept abl e two-generation reproduction study in rats and prenat al
devel opnental toxicity studies in rats and rabbits, neeting the
basic data requirenents, as defined for a food-use chem cal by 40
CFR Part 158. 1In addition, a somatic cell assay provided
information on effects in mce follow ng prenatal exposure to
acephate. There are no data gaps for the assessnent of the
effects of acephate following in utero and/or early postnatal
exposure.

Susceptibility issues: There was no indication of increased
sensitivity of the offspring of rats, mce, or rabbits to pre-



and or postnatal exposure to acephate. In all studies exam ned,
mat ernal or parental NOELs were |ess than or equivalent to
of f spri ng NCELs.

Uncertainty factor: The Conmttee determ ned that for
acephate the 10-fold uncertainty factor for the protection of
infants and children would be renoved. This concl usion was based
upon the foll ow ng:

1) There are no data gaps for the assessnent of the effects
of acephate on young aninmals in the standard required studies.
I n addition, based upon the avail able data, the Commttee
determ ned that a devel opnental neurotoxicity in rats was not
requi red with acephate,

2) The avail abl e data denonstrated no indication of
additional sensitivity to rats, mce, or rabbits follow ng pre-
and/ or postnatal exposure.

V. Carcinogenicity:

This chem cal has been classified by the Health Effects
Di vi si on- Carci nogenicity Peer Review Commttee (CPRC). The HED
CPRC recommended that acephate be classified as a "G oup C
possi bl e human carci nogen. This classification was al so
supported by the FIFRA-Scientific Advisory Panel (SAP) based on
statistically significant increase in hepatocellular carcinomas
in mce. This classification is based on two adequate
carcinogenicity studies in two ani mal species.

cc: Stephanie Irene
Krystyna Locke
Cl ark Swent zel
W | iam Burnam
M chael Metzger
Karen Wit by
Jess Row and
Amal Mahfouz (OW
Hazard ID file
Caswell File
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